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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a positive electrode having excellent 
discharge preserve characteristics, high temperature preserve 
characteristics, a high discharge actuating voltage and high energy density 
by suppressing self discharge, even if lithium manganate (LiMn204) is used 
for a main positive electrode active material. 

SOLUTION: This positive electrode is provided with spinel lithium 
manganate expressed by Li1+XMn2~Y04 (provided an atom ratio of lithium 
to manganese is 0.56<Li/Mn=(1+X)/(2-Y)<0.62, -0.2<X<0. 0.2 and Y<1.0), 
mixed with at least one kind selected from lithium cobaltate expressed by 
Li1+ZCo02 (-0.5<Z<0.5) or lithium nickelate expressed by LM+ZNi02 (-0.5< 
Z<0.5). 
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2. 1 


6 4 


8 0 


G 


0 . 11 


1 . 0 


6 7 


8 4 



[0 0 4 4] ±E*2a»biEba*fc<fc vy^fy^ 

feSC-fk*-frS title, rtlEHW^ftW^WHifco 
[0 0 4 5] — Bl*3j;tf*2 iUWb^ftiJ 

ic, m^A^mMiB^mMic^mMiD^igMiF->m^G 

lc#oT, ^M^ifcct^iEKT (IP*>, H££fc 
=i^/u hKy ^^Ai±«/»fR*ioRjC«rWiftJ-r6 

[0 0 4 6] ( 2 ) 

±5«Wi:5lcL-Cf^KLfc*«ffllA-G«:, 
^T'SOOmA (1C) (DjtmmtfiX* 4 . 2V^T^1 
U 4. 2 VH»«*»fe*««a» s 2 5mABTi:45 
£"C4. 2 V3t«ffift«LfcgL 10 #MttlfcU 50 
OmA (1C) W3»«*SIE"Ctt«»Jt«E* s 3. 50 



45*r*»l$«4. 2V-5 0 0mA^-Sl 
JE^m^J:t/5 0 OmA^UaEttaSrfi 1 ofc^. 6 or 
©SI«"C2 0PB»ffL, i^#mc7)^m^lA~G^m 
Mff<b^^i?ri^t5i:, Tifico^ 3 Id^i" J: 

[0 0 4 7] 
[it 3] 





HJEPST (V) 


(m 1 ) 


A 


1 . 6 2 


6 . 3 


B 


0 . 9 8 


3 . 8 


C 


0 . 6 3 


2 . 4 


D 


0 . 4 3 


2 . 1 


E 


3 . 4 4 


8 . 9 


F 


0 . 3 7 


1 . 8 


G 


0 . 17 


0 . 8 



[0 0 4 8] _hfs«3A*biEba»fc c fc 9i-> 
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y^<}j*<Dfr&jEmmmmt LtzJEm&m^tzit&wi 
mm&&&&o vic45£-c^l< i£Mu m»f^ 

fgco-r >i£ y ^ * A fim^^ £ co#fi?S^Sl- X *) 
jE^comft^iST U ^njc#oT;fljlcom{5#±#-r 

[0 0 4 9] — *\ (I]i*>J:tm3 J: 9^<b7^4J: ? 
[0050] ( 3 ) ^ Af*i& 

lMt'5 0 0mA (1C) <0*S«Sfc-C4. 2V^t'J 
11, 4. 2 VW&&frb1tnn>%Lft2 SmAOT^j: 

0 0 mA (1C) (DWLWMMX*mMm±m&^ 3 . 0 V 

^4 a * -e»« $ s fc ^ 9 %mg&-< * **xm*fT 
i\ >r f/isx&i&m&Mi&fflfcLxyr^xm-fk 

[12^1" J; 5 4*S*£r4ofc 0 
[0 0 5 1] 4*5, m 2 M*5V>T. • EPteliK^J 1 CO IE 

h^y f ACO^Dt^ 1 011%^^ 
CO) £/fl^fc^lfc^OS?&B£^U ♦B3f±Stlt«3 

4COlE^d (n/^H'»!lf!)^M^l 9. 51 
t%(Otw) ^ J mv^c^»j4com^D^r^L, OHUi 
Jfc«0J 1 OIEfii e (^^hSyf^A^IijJDOt 
CO) &fflV>fcit«0y 1 COm^E^^L, ■ f$fiifc«0»]2 
cOiEU f (=sx<yu h^y ^Aco^oft^ 3 0^fi%co 
fcco) «:fflv^it««2«>«ftF*:^L, AHH±Jt«fl3J 
3coiE^g (3^i/h»yf!^A<?)^t)W) SrJfll^fc 

[0 0 5 2] HI 2 J: VWbfrteX 5f£\ ="</Wh»y^ 

* a <Dmnm&& ^ is if * -r * /ui#t£ co ^ '> 4 < 4 

* awas-r 6 co 3&s»sj £ titc t> co <t % x. z> r <t # r* # 
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/<5 

[0 0 5 3] (4) 5EStmf*i£ 

^t'5 0 0mA (1C) cO^mm^T'4. 2V^t'^i 
U 4. 2 VSIii«^P>*««Sft*S2 5mA£(T£45 

^r*4. 2 v^mjE^mbfc^, io#ra#jtu so 

0 mA (ic) (nWL%MMXWiW^±n&^ 3 . OViC 

10 [0 0 5 4] 4*5, i3Ciol/^, • EPteHig^J 1 COlE 
^ a CO^Dfi^ 5 11% <Di><D) 

«rfflV^||Jfi«»J10«ffliA*r^L, Of?te*»0«2 0>iE 

(^<yi- h^y Aco^Dfi^ 1 0fiS%<D^ 
CO) &ffl^fcH««2 0«ftB£^U ♦PPttH««3 
coMc (3^</uMfty^i>AcoaSj!ip»^i 5 Sfl:%co 
£>co) ^ffi^fcH^JScomMlC^^L, AHlttjMjfiW 
4<OIE^d (^^/Uh^yf ^AWiiJPi^l 9. 5fi 

*%cot>co) ^m^^tzmmm4<Dmmr>^L. omz 

ttm&l 1 cOiE@ e (3^h»y ^^A^^pcotj 
2^ co) Srffl^fcttftm o*»E£^U APniitt:«W2 
coiE^if (^/^h«y ^^Aco^Dfl:^3 0fiS%co 
fco) Srffli>iTcH:««»J2 0«*F«r^L, nBittifcR^J 
3coiEtIg (=is</i> hmV ^^^co^co^co) $r^t>fc 
tbtSE^J 3 coHftliG ^r^-To 
[0 0 5 5] M, =iy<A hg^y ^^A^l/^ciE^co 

^^{Sv^cfe, -7^y»yf ^^iu3/^htyf-r> 

A^^^5^^cof^ttmSE^teT-t6i:#x.^tLTV^ 
/Co U*l6ASf>, HI 3 <t 9^P>j5>4i: 51-, 

^y ^^^Sr2 omm%$Lxmi}ULtiiEm. ep*>, hjs 

^iJlCOlE^a (El3CO#R]) , ItJfiW 2 OiEffi b (El 3 

coo^n) , mmw3<njEmc m3<D+m . mmm4 

[0 0 5 6 ] rttfi. n/^/u h^y ?~V^<nJjj)^i/jS 

[0 0 5 7] ^Lt, 3/^h»yf!>A©iSlIlt^3 

T^y^yf^^Wi^^IS^iiiEic/^ 
l>(Dk^>?Lhtiz>o £X±<n-kfrb. a^hiyf^ 

A^Dtli 2 0 f 1%SS* Ll/\ 4*3. r 

50 f^AS^Lr3g^7^t/HCT4. 3V~ 
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[0 0 5 8] (5) 

G£5 0 0mA (1C) *5 <fc 1 5 0 0 m A (3C) <D * 
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[0 0 5 9] 
[^4] 





A 


B 


c 


D 


E 


F 


G 


i cig^m 


o 


o 


o 


o 


O 


O 


O ! 


3 Cig3^m 


o 


o 


o 


A 


O 


X 


X 



[o o 6 o] ±e*4j&»e>we>a»ttJ: ic« 

^19. 5fl%t^5^ It^Cfcb^^ 

^ * a <z>8sj!jp »** 2 o sft%*ss^-r s ^ £ *sa* l 

[0 0 6 1] = a<A/ 3 L <>J*<Dffiil)Um& 1 5 

mmEE, mmmmum ^m^-t^t. m 

M19. 5li%tLMi (HJ6W4»iE1ld) & 

ftfSK»Jc±5V^Tfi, ^?&mJE^ 1 2 VM#££, 
[0 0 6 2] H4 co*& W:, «r&ttJEd s 1 2 V £ £ , 

^^(dT^LfCo Wl^:^^, 

2 0lf%*IitSr<i:^ lv\ 
[0 0 6 3] 4 . *&#8:0>1*W 

o^f, =^</u h$ey ^ AoKftifti: 1 sm&%tm 



^c^t^ip k M » « *mq.s u fc jEffisttir&ai £ 
m\t^xMj$.istch<n$:jEmc mmm 3 oies c t mm 

[0064]^:, 1511% 

£ *fc jE««4Mt£*» S: Jfl 1/ L fcjEffi 

h^Lfc -7y^y*y^*Ai:, 1 511%^) 

it. 

[0 0 6 5] ZtDXilzLXfthtlltjEmmyoK&ffl*: 

Tfr&frotc<D\cttvx, t>w 

•TJ: 5ft«*4:*ofc 0 ft*5, g|6^*5V>T, ID6 

(a) ttBiiafftoabfctt^ottft^tr^L, HI 6 

(b) tt*«a-&L*:tt^-ott*»#*r^L, HI 6 

(c) lifttta-frLfctt^tta^fc^Lrv^. 
[0 0 6 6] B6i!3KP)^/j:J:5l-, 

it-r s m<omi&mz.3= c it 2 l ^ ^ ^ m& 

IT^t^I t Z>Z.t £MM LT 

[0 0 6 7] ov^r^ ±5S<DJ: 5JcLTf^8!L^#jE« 
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c, h, i^>T, H^il^ifSOOmA 

*flivyfc«ft*:«& i * l/c 0 mbwri/ic, h, 

(5 0 0mA (1C) ) %##>3£@7lCiiM-J: 5*» 

mtteotzo HI 7 J: DWe^ftJ: 5«c, ^f*i©Sd* 

fcm«ll tt¥l*«^«:lTofcjE«h*rffiv>fc«*HJ: 9 
[0 0 6 8] OV^T% mbCO^^C, H, I _h 

-c\ ±5*i:is]«^iai2a (eot:) a»«ir>r 

trot, i^>r^/u4#tt^3ft*6^BI8^^-J:5*je* 
§8igXST-# 6 *bfc 2 *«[^ L ftdS 6 S fc 

[0069] s. ^7^yf^»im 

fc 0 -KLii + xMn2-y04 «ELU -0. 2^X^ 
0. 2^oY^l. Ot'fcS) T-*$*l£*fcr*^S-^ 
y^yiDf^AS 5fift%<!r , — j&5£L i i + zN i O2 * 
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* ({B.U -0. 5^Z^0. 5) T'i$H5^^^t 
y f«)A 1 5li%^l^*$r2 O 0 gfflfL, r 



(AM— 1 5 F) ) 



/a 



20 



50 



So 

[0 0 7 0] leHEftl 5 0 0 r pmT'l 0^1 

j £ Lfc 0 

[0 0 7 1 ] o^T\ ±^coi 9 I- LTfEK LfclESfi 
j -Sr/E^T. ±it(5)llC^Ml5 0 OmAHW^ 
ftftlj £f£MLfc 0 r coital J ±^L^m^C (^ 

(5 0 0mA (1C) ) ^fToT^m*^^*^5 

[0 0 7 2] o^T\ ;m<b0)#«&J, E, C£r/fl^ 
T\ ±3S£|ij«lC4. 2V*t^«Lfe«, iftts. (6 0 

[0 0 7 3] 
[^5] 





(V) 


(m 1 ) 


(%) 


(%) 


J 


0 . 16 


3 . 1 


5 9 


7 6 


E 


0 . 17 


6 . 2 


5 6 j 


7 2 


C 


0 . 15 


2.7 ; 


6 1 


7 8 



[0 0 7 4] rtt^<7)#m^J. E , C&ffil^ 

t\ ±xfi^^i-3. ov*r*35*«Ufc^, (6 0 

[*6] 





«EE»T (V) 


#Xft±m (m 1 ) 


J 


1.21 


3 . 1 


E 


3 . 4 4 


8 . 9 


C 


0 . 6 3 


2 . 4 



50 



[0 0 7 5] ±K«5Xtf«6a»G>Wb*»*J:5l^ ^ 



-11- 



(12) 



2000-215884 



21 

1tZ>ZkfcX$tz 0 

[0 0 7 6] 6. -^^0^m i J 3-<?J±<oy 3-&J*t-r> 

DfL^tt ( L i /M n)^0. 601^ f 

^£A£JB^fc>^ -CO^^it (Li/Mn) fl 
^^A^o^^yi-^-^ioJzt^e or 

\t (L i/Mn) ^O^X^t+L^io £i\ KW« (L 
i/Mn) IC^fS 6 0tt*^3 0 Of -f^/^ti 

^^m^r^o^o J^Jt (Li/Mn) 

[0077] mi o^ef^s: fl^f-Jfc (Li/ 
Mn) #0. 5 6J^±T'&*lte\ Jl^-it (Li/Mn) 
< #6f£<^iii^B# (6 0°C) (DZOO^-J tJl'&f 

<Dwmm&m&m w^tt (Li/Mn) a* 

o. 6 2 J:^^:^<^ort>r.na±fi^ftli^^^± 
#<te^fb&^ofc 0 — *\ mi i frhWx-Z^tn. 

m*tk (Li/Mn) ^±#<^5i:IE@f&^SW:^ft 

^/h^<^ofc 0 £x±<Dztfrb. mmmn^frh-tz 

kW^tk (Li/Mn) iiO. 5 6 £X±k1~ & &m&&> 
£>£<9JI^*t (L i/Mn) 4* 

it (L i/Mn) ^0. 56^Li/Mn^0. 6 2 (D 
k * Z> £ o t£m.<D i> (DfrbmVl L~C^v^5<7>#i!£ 

[0 0 7 8] £fc, vy^yiyf^^^Ilt 
m (ffl*-&. Mg, Al, Ca, V, Ti, Cr, F 
e, Co, Ni, Cu. Z n , Sr, Zr, Nb s Mo 

(Metal) COfD k (Dj&^lt (Li/ (M n +M e t 
al) ) #0. 5 6 ^ L i / (Mn+Meta I) ^ 

o. 6 2co^#^/^^ j: otem<vh(ofrL>mtRLxm\<^ 
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[0079] 7 . ^^^-s^m^sm^^^ 

tc N 7j<y-7-m^^im^^<tit^LT^S^^v^^^6, 

rpit/ ( (:ot<6 0 *$£w&# ] j^— mmzmm-tti 
x-hz> 0 

10 [0 0 8 0] ftlo. ZZ.X^^tfV-*—kte, tfVX- 

i*»«LfcSi$H^ ^y^^^t^y^>- (pvdf) 
cox o*y vm^mfrmft^frhm&zfrzmft+k y 

[0081] o^r\ ,-Ky^-^ (ii5^@*m^® 

mm) <nftmmc^\,^xmwTz> 0 ^yxf i/^m 
20 j?ai-£ 0 :^im»{c, ^y ^ i/>-^ y =— 

/^r^i^-h (#T-4^ i o o o<ni><D) k^-^^ 

i mo i / 1 ktezx oize yyitv >mv 
(l i pfb) &mMLtzmmk&mmikfri •. 

1 Ocnm&kteZX ?(c^t5o r^I^MfcI^ 
f!fi#r#J£ It t -^^^-t^^tv^- h^5 o 

00ppmffllfct)O^3ml?iAlfci, 6 0^ 

§H"£ 0 r^T% IE^<t LT±^LfcHM^J3(7)iE^ 
50 £/8v>/c^y ^~®^£mtflK£: L, JtK#J 1 <£>IE 

m&e sr/av^c^y^— mmzmmLk l/c 0 

[0 0 8 2] OV^ Ztlb<D&W&K, L^r/B^T, 
±3StlP]«fc4. 2Vt-C*tLfc«, JSfi (6 01C) 

^kTm(Dm7{^i~X otefe&kteit^o 
[0 0 8 3] 
[^7] 





(V) 


(m 1 ) 


(%) 


(%) 


K 


0 . 13 


1 . 6 


6 3 


7 9 


L 


0 . 15 


4 . 8 


5 9 


7 3 



[0 0 8 4] £fc, rnP)W#«ftK, L^^V^T, Ji 
i*i:l^«JC3. OV^tMttl, riira (6 0t) T* 

[^8] 50 
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SJEPfcT (V) 


(m I ) 


K 


0 . 5 3 


1 . 7 


L 


3 . 2 2 


5 . 3 



[0 0 8 5] ±1E*7, ^8 X VWbfrKX 0\C #V 
±\cm^tzXo^. tilts £IEffii£««-e*> 

»m^mmEE\zstitc^mMmmm^hti^xo^ 

[0 1 ] 6 OtftWOa^^ h»y ^^AcO^Pft 

[m 2 ] 6 ox:v<oit<< ? jiw&&7F-rmx'*>Zo 
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[03] i cx(omm>&%k*^-tmx&>z> 0 

[0 4] ^/<^hiUf^A(D^M^l 5fifi%tf> 

mmu^m^Tjk-rmx^^o 
mm&m<DM&&7Fi-mx'&z> 0 

[0i o] y^^Afc^^^iiR^itiwWi-^M 

[011] y^^Air-^^^cojS^-ifcJ-^-rSitS 
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*iRj»*pmsciE*a2Te5»5# = 
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%fffi2 000-2 1 5884 



F*-.M#%) 5H003 AA01 AA03 AA10 BAOO BA03 
BA04 BA05 BB05 BC01 BC06 
BDOO BD03 BD04 
5H014 AA02 BB06 EE10 HHOO HH01 
5H029 AJ02 AJ04 AJ12 AK03 AL06 
AM05 AM07 AMI 6 BJ02 BJ04 
BJ12 BJ14 CJ03 CJ04 CJ08 
CJ11 HJ01 HJ02 
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